Characterization of the pharmacologic profile of a standardized soy extract in the ovariectomized rat model of menopause: effects on bone, uterus, and lipid profile.
This study was aimed to assess the effect of a standardized soy extract (SSE, Soyselect) in the ovariectomized rat model of menopause. Ovariectomized rats were treated for 6 weeks with the soy extract (50 or 100 mg/kg/day - PO), vehicle (distilled water), or 17beta-estradiol (0.5 mg/kg/day - PO). Tissue-specific estrogen agonist effects were examined using the endpoints bone mineral density, biochemical parameters of bone turnover, modulation of cytokines involved in the bone remodeling, uterine weight, uterine histology, uterine hormone receptor status, and serum lipid level. The SSE produced a bone-sparing effect associated with a slowing down in the increased bone turnover observed after ovariectomy (as indicated by measurements of serum osteocalcin levels and excretion ratio of deoxypyridinoline); changes in serum interleukin-6 levels observed after SSE suggested that this bone-sparing effect could be partly attributed to the modulation of osteoclastogenesis induced by interleukin-6. Remarkably, organ weight data and histopathologic analysis did not show any stimulatory activity of the SSE on the uterus. Immunohistochemical analysis showed a significant down-regulation of estrogen receptor-alpha (ERalpha) in uterine epithelium after 17beta-estradiol treatment, but not after treatment with the SSE; no significant differences among groups were observed in ER-alpha uterine stromal levels. After treatment with 17beta-estradiol, estrogen receptor-beta (ER-beta) expression was not modulated in the stroma or epithelium, whereas the SSE induced an up-regulation of ER-beta stromal expression. Collectively, these results suggest that the lack of stimulatory activity on the uterine epithelium using soy treatment could be due to a negligible stimulatory activity on estrogen receptor-alpha and/or to the enhanced expression observed in stromal ER-beta, the latter being considered as a negative modulator of ERalpha-mediated uterine proliferation. 17beta-estradiol, but not the SSE, down-regulated uterine epithelial progesterone receptor (PR), compared with ovariectomized rats. In the stromal compartment, progesterone receptor expression was fully up-regulated by 17beta-estradiol treatment and, to a lesser extent, by SSE treatment. The minor increase in lipid levels induced by ovariectomy was not affected by SSE administration. Finally, the lack of stimulatory activity on uterus was also confirmed in an immature female rat model. The results of this study demonstrated that the tested extract has an interesting profile of tissue-specific response, in that it is efficacious in preventing experimental osteoporosis without causing stimulation in uterus at doses that are effective in bone.